Visfatin is both a systemic adipocytokine and the cytosolic enzyme, nicotinamide phosphoribosyl transferase (Nampt). This is a longevity protein, which extends the lifespan of human cells by activating sirtuin 1 (SIRT1). In this study, we sought a role for these proteins in obese pregnant women, who experience more postterm deliveries. Thus, 78 women (26 lean, 24 overweight, and 28 obese) were recruited and maternal blood and placental tissue collected prior to term labor. Plasma levels were measured by enzyme-linked immunosorbent assay and quantitative immunohistochemistry used for placenta. We confirmed maternal plasma interleukin 6 increased according to prepregnancy body mass index (BMI; P < .0001) and showed a linear relationship between BMI and syncytiotrophoblast visfatin/Nampt (P ¼ .021) but not with its levels in maternal plasma. Both systemic and placental visfatin/Nampt were significantly associated with placental SIRT1 levels (P ¼ .028 and .017). Thus, higher visfatin/Nampt may prevent a labor-associated decrease in SIRT1 leading to postterm delivery in obesity.
Introduction
Obesity remains a growing public health problem both in the United States and globally. Obesity in pregnancy has been well documented to cause increased rates of both maternal and fetal complications, including gestational diabetes, preeclampsia, cesarean delivery, wound infection, 1,2 stillbirth, 3 congenital anomalies, [4] [5] [6] and macrosomia. 7 During pregnancy, the placenta has a significant role in the coordination of both maternal and fetal metabolism and is central to successful fetal development. It achieves this by production of numerous regulatory molecules, many of which act within the placenta and fetal membranes, while others are also secreted into the maternal or fetal systemic circulations. Some of these regulatory molecules are proinflammatory cytokines with adipose tissue as their primary site of production, and therefore called ''adipocytokines'' or ''adipokines.'' Indeed, adipose tissue is the largest endocrine organ in the human and an increase in adipose tissue mass correlates with maternal body mass index (BMI). Many of these adipokines are secreted from adipose tissue into the maternal circulation, target the placenta, and thereby alter its homeostatic regulation. This can alter growth and development of the fetus downstream. 8 Moreover, the complex cross talk between maternal adipose tissue and the fetal-placental unit is likely to influence the development of subsequent childhood obesity and the metabolic syndrome. 9 Many adipokines are synthesized by and are likely to act locally within the placenta, one of these is visfatin, although produced primarily by visceral fat, 10 it is also a product of the placenta and fetal membranes. 11 The nomenclature for visfatin is confusing; originally called pre-B-cell colony enhancing factor (PBEF), due to its expression by lymphocytes and synergy with interleukin (IL) 7 and stem cell factors to promote B-cell precursor growth. 12 Our laboratory identified the PBEF gene when stretching human amniotic epithelial cells. 11 This was the first demonstration of its intrauterine production and we subsequently showed that as a cytokine it participates in the initiation of labor. 13 In 2002, PBEF was identified as the cytosolic enzyme, nicotinamide phosphoribosyl transferase (Nampt), which had been sought for several decades and is an essential enzyme and rate-limiting step in nicotinamide adenine dinucleotide (NAD) biosynthesis. 14 However, a few years later, it was shown to be an adipokine, produced primarily by visceral fat and was again renamed, visfatin. 10 Thus, PBEF/visfatin/Nampt is both a secreted cytokine from adipose tissue and placenta, as well as an intracellular enzyme. Within the cells of production, it appears to reside in separate, independently regulated intracellular pools, depending upon whether its function is intra or extracellular. 15 However, a specific receptor for this molecule has yet to be identified and its action on the insulin receptor is now highly controversial. 10 The availability of a commercial enzyme-linked immunosorbent assay (ELISA) kit for PBEF/visfatin spawned numerous reports on its systemic levels in a variety of normal and pathological conditions. In one study, no difference was found in the plasma concentrations in men and nonpregnant women, but its levels significantly correlated with measures of obesity; BMI and body fat content. 16 This study also showed that plasma visfatin concentrations positively correlated with visceral but negatively correlated with subcutaneous visfatin messenger RNA (mRNA) expression. 16 Another study focused on nonpregnant obese women and showed higher serum visfatin concentrations in these women compared to normal-weight controls. 17 In pregnant women of normal weight, visfatin levels in serum significantly increased between 19 and 26 weeks of gestation when compared to those between 11 and 14 weeks or 27 and 34 weeks of gestation. However, in overweight patients, the median maternal visfatin concentration showed no such change, leading to the suggestion that visfatin levels correspond to the rate of maternal weight gain. 18 Most studies in pregnant women have determined differences in visfatin levels in the systemic circulation in gestational pathologies, especially in gestational diabetes and preeclampsia. Although the placenta also produces visfatin, most of these reports have focused only on the systemic levels. However, one study measured visfatin in the maternal circulation and in the placenta and showed that placental expression was significantly higher in women with gestational diabetes than in controls and that serum visfatin concentrations positively correlated with its expression in placenta, rather than in adipose tissue. 19 Visfatin, as the intracellular enzyme Nampt, has the critical function of recycling NAD þ and regulating the enzymes promoting cell survival. 20 Nampt also controls the activity of sirtuin 1 (SIRT1; a silent information regulator 2-related protein) and increases its activity in mammals. 20 Although mammals have 7 sirtuins, SIRT1 and SIRT2 have NAD þ dependent histone deacetylase activity, which is associated with transcriptional repression and the resolution of inflammation. 21 Indeed, Nampt is a longevity protein shown to extend the lifespan of human smooth muscle cells by activating SIRT1 and restraining the accumulation of p53. 22 The production of human SIRT1 and SIRT2 has recently been demonstrated in the syncytiotrophoblast and cytotrophoblast of the placenta and in the amniotic epithelium and chorionic cytotrophoblast of the fetal membranes and shown to be anti-inflammatory. 23 Most recently, the same group has shown that SIRT1 represses matrix metalloproteinase 9 (MMP-9) expression in the fetal membranes. 24 Normal human labor is associated with both a systemic inflammatory state 25 and a localized intrauterine inflammatory response. 26, 27 We hypothesized that the role of systemic and placental visfatin may be altered in obese pregnant women, thus affecting the onset of parturition since elevated prepregnancy BMI has been associated with postterm delivery. [28] [29] [30] Thus, the aims of this study were to determine the effects of maternal obesity on systemic and placental PBEF/ visfatin/Nampt and SIRT1 and their possible association with postterm delivery.
Materials and Methods

Patient Selection and Tissue Collection
Approval was obtained from the Western Institutional Review Board, and pregnant women at term (>37 weeks gestation) who were undergoing an elective prelabor cesarean section at Kapiolani Medical Center for Women and Children (Honolulu, Hawaii) were recruited between August and December 2012. Exclusion criteria included labor, premature rupture of membranes, multiple gestation, pregestational diabetes, acute infection at the time of delivery, maternal inflammatory/ connective tissue/autoimmune disease, and maternal use of steroids. After meeting inclusion and exclusion criteria, a detailed consent form was signed by the patient prior to the performance of any study procedure or data collection. These samples have been previously used for a study on leptin and its receptor. 31 However, because visfatin is part of the inflammatory response, all tissues were re-examined histologically by a placental pathologist (KT) for signs of inflammation/infection. Of the original samples, 6 showed mild inflammation and were excluded, leaving 78 for this study.
The recruited patients were divided according to their prepregnancy BMI: lean, N ¼ 26 (BMI 16.0 to 24.9), overweight N ¼ 24 (BMI 25.0 to 29.9), and obese N ¼ 28 (BMI ! 30). Information regarding the demographics of the mother (age, pregravid weight, height, substance use history, gravity, parity, gestational age at delivery, temperature at admission, medical history, and medication use), pregnancy complications (gestational diabetes, preeclampsia, uterine growth restriction, shoulder dystocia, and macrosomia), and neonatal information (gender, birth weight, Apgar scores, presence of respiratory distress syndrome, admission to neonatal intensive care unit, hypoglycemia, hyperbilirubinemia, and neonatal malformation) were collected.
All patients were fasted for at least 10 hours prior to delivery, blood was collected into EDTA tubes, centrifuged and the supernatant plasma immediately stored at À80 C. All plasma samples were aliquoted and stored at À80 C until assayed, they were never thawed and refrozen before use. One full-thickness sample of the placenta, excluding basal plate, was taken at the site of cord insertion within 15 minutes of delivery. This was fixed in neutral buffered formaldehyde for 72 hours and stored in 70% ethanol until embedded in paraffin.
Maternal Plasma Analyses
Maternal plasma IL-6 was measured using the Quantikine ELISA kit from R&D Systems, Minneapolis, Minnesota, with an intra-assay coefficient of variation of 2.6%. Measurement values below the sensitivity of this assay (0.7 pg/mL) were expressed as 0.7 pg/mL. Visfatin was measured with an ELISA kit from Phoenix Pharmaceuticals Inc. Burlingame, California, with an intra-assay coefficient of variation of 10%. All samples were assayed in duplicate.
Immunohistochemistry and Quantitation
Paraffin-embedded tissue blocks were sectioned (5 mm) onto slides, deparaffinized in a graded series of xylenes and ethanols, then rinsed in distilled water. An antigen retrieval step was performed for both antibodies. For visfatin/Nampt, the slides were heated for 20 minutes at 95 C in 10-mmol/L sodium, citrate buffer, pH 6.0. For SIRT1 staining, slides were heated for 10 minutes at 95 C in 10 mmol/L Tris/1 mmol/L EDTA, pH 9.0. The Vectastain Elite ABC kit (Vector Labs, Burlingame, California) was used according to the manufacturer's protocol. Following antigen retrieval, slides were treated with 0.3% hydrogen peroxide in methanol to remove endogenous peroxidase activity. Nonspecific binding was blocked with 2.5% normal goat serum for 30 minutes followed by incubation with predetermined concentrations of one of the antibodies as follows: rabbit monoclonal antibody to visfatin/Nampt (Abcam, Cambridge, Massachusetts, catalog number 109210, 0.25 mg/mL) or rabbit polyclonal antibody to SIRT1 (Sigma-Aldrich, St. Louis, Missouri, catalog number S5322, 0.25 mg/mL). A rabbit immunoglobulin G (IgG) monoclonal isotype control (Abcam, catalog number 125938) was used as a negative control for visfatin and a normal rabbit IgG (Santa Cruz Biotechnology, Santa Cruz, California, catalog number 2027) was used as the SIRT1 control at the same concentration as the primary antibodies. The 3,3-diaminobenzidine substrate solution was used to visualize the antigens. Slides were rinsed and counterstained with Gill's hematoxylin, cleared and mounted in Pro-Texx mounting media (Lerner Laboratories, Pittsburgh, Pennsylvania).
A multispectral imaging system comprised an Olympus BX51 microscope (Olympus America Inc, Mellville, New York) and a CRI Nuance spectral analyzer (Caliper Life Sciences, Hopkinton, Massachusetts) was used to obtain bright-field image cubes between 420 and 700 nm wavelength at 20 nm intervals. Inform software (version 1.4.0; PerkinElmer, Waltham, Massachusetts) was used to quantitate the unmixed image data. The average signal intensity per pixel was obtained from 5 different fields of villous tissue from each patient. The signal intensity for visfatin/Nampt and SIRT1 in the syncytiotrophoblast was quantified at Â400.
Statistical Analysis
Data were analyzed using SAS statistical software (SAS Institute Inc, Cary, North Carolina, version 9.3). Continuous data were summarized as means + standard deviations. Analysis of variance was used to examine the differences in baseline characteristics between the 3 BMI groups: lean, overweight, and obese. The relationships between the intensity of placental immunostaining for visfatin/Nampt and BMI and with the intensity of SIRT1 immunostaining were evaluated using linear regression models. Statistical significance was set at P < .05.
Results
Demographic Data
We recruited 84 patients, but 4 had histologic evidence of mild chorionitis and another 2 mild chorioamnionitis, these 6 patients were excluded, leaving 78 patients for final analysis. Patient demographics by BMI groups are shown in Table 1 . There were no statistical differences in the mean age, average gestational age at delivery, gestational weight gain, in lean, overweight, and obese women. The average gestational age was 39 weeks. The mean birth weight and placental weight were significantly different by maternal BMI (P ¼ .041 and P ¼ .003, respectively). Obese women had infants with higher birth weight (3581 grams) compared to lean (3254 grams) and overweight women (3460 grams). Obese women had a higher mean placental weight (563 grams) compared to lean (473 grams) and overweight women (523 grams).
Maternal IL-6 and Visfatin
In order to validate our sample set for this study, we measured the levels of maternal plasma IL-6, previously shown by others to be elevated in obese pregnant women. 32 Indeed there was significantly increased IL-6 (P < .0001) in our samples with increasing maternal BMI ( Figure 1A ). On the other hand, the levels of maternal plasma visfatin showed no relationship with maternal BMI ( Figure 1B) or with birth weight (data not shown). However, visfatin/Nampt is also produced by the placental syncytiotrophoblast, and when its protein was quantitated, it was significantly increased with maternal BMI and the relationship was linear (P ¼ .021; Figure 1C ). There was no relationship between placental visfatin/Nampt and birth weight (data not shown). Since IL-6 is capable of stimulating the production of visfatin, 33 we expected a relationship between maternal plasma IL-6 and placental visfatin/Nampt production, but this association was not significant ( Figure  1D ). Similarly, there was no correlation between maternal Figure 1 . Maternal plasma IL-6, visfatin, and placental visfatin/Nampt. A, Maternal plasma IL-6 increased linearly as maternal body mass index (BMI) increased (P < .0001). B, Maternal plasma visfatin showed no relationship with increasing maternal BMI (P ¼ .314). C, Placental visfatin/Nampt in the syncytiotrophoblast was significantly and linearly increased with increasing maternal BMI (P ¼ .021). D, There was no relationship between IL-6 in maternal plasma and placental visfatin/Nampt in the syncytiotrophoblast (P ¼ .727). E, Examples of placental immunostaining for visfatin/Nampt in (a) lean (b) obese women, showing darker staining in the syncytiotrophoblast (SN) in the obese patient, (c) negative control. Original magnification 400Â for all sections. IL indicates interleukin. (The color version of this figure is available in the online version at http://rs.sagepub.com/.) plasma visfatin and the placental visfatin/Nampt (data not shown). Examples of visfatin/Nampt immunolocalized in the syncytiotrophoblast of the placental villi are shown in Figure  1E . There was less staining in the syncytiotrophoblast of lean patients (Figure 1Ea ) compared to the obese patients ( Figure  1Eb) . A negative control from an obese patient is shown in Figure 1Ec .
Placental SIRT1
It is known that visfatin, acting as Nampt, is the rate-limiting enzyme for NAD þ biosynthesis in human cells and extends the life span of human smooth muscle cells by activating SIRT1 and restraining the accumulation of p53. 22, 34 Therefore, we immunolocalized and quantitated SIRT1, previously shown to be a product of the syncytiotrophoblast, 23 in our samples. There was significantly increased SIRT1 in the syncytiotrophoblast with increasing maternal plasma visfatin (P ¼ .028), Figure 2A . There was also increased syncytiotrophoblast SIRT1 with increasing syncytiotrophoblast visfatin/ Nampt (P ¼ .017; Figure 2B ). Thus, both maternal systemic visfatin and placental visfatin were positively correlated with the levels of SIRT1 in the syncytiotrophoblast. However, the placental SIRT1 level did not differ by maternal BMI (data not shown). The immunolocalization of SIRT1 was performed with the same antibody as used by Lappas et al. 23 Examples from a lean patient (Figure 2Ca ) and an obese patient (Figure 2Cb ) are shown, together with a negative control (Figure 2Cc ). There was strong SIRT1 staining in the syncytiotrophoblast of all patients, with weak staining in the vascular endothelial cells, which could not be adequately quantified due the weak signal.
Maternal Gestational Diabetes and its Effects on IL-6, Visfatin, and SIRT1
Of the 78 patients used in this study, 10 had maternal gestational diabetes (GDM). Of these, 8 were controlled with diet alone and 2 were controlled with medication. There were no significant differences in systemic levels of IL-6 or visfatin when women with and without GDM were compared. Similarly, placental visfatin/Nampt and SIRT1 levels were not statistically different between women with versus those without GDM.
Discussion
This study shows for the first time a relationship between maternal prepregnancy BMI and the levels of visfatin/Nampt in the syncytiotrophoblast, but not with its levels in maternal plasma. We also show relationships between placental levels of visfatin/Nampt and SIRT1 and maternal plasma visfatin and placental SIRT1. Thus, we suggest that visfatin/Nampt, acting within the syncytiotrophoblast as the rate-limiting component in the NAD biosynthesis pathway, is a potential biological mechanism by which the placenta is protected against the cellular stress of obesity. 35 Indeed eukaryotes have evolved elaborate mechanisms to survive periods of adversity and visfatin/ Nampt is one such stress-responsive gene that modulates cell survival. 15 Its overexpression causes a 55% increase in total intracellular NAD þ and one effect of this is a boost in SIRT1 activity. 34 This in turn can influence DNA repair mechanisms, protects telomeres, and reduces inflammation. 35 SIRT1 is a class III histone deacetylase and as a transcription factor inhibits NFkB and its target genes. 35 Thus, it may affect a number of placental hormones involved in the regulation of an inflammatory reaction. However, these have anti-inflammatory properties and we have focused here on visfatin/Nampt that appears to be the driver for syncytiotrophoblast survival in a hostile environment and is likely to be involved in the increased risk of a postterm delivery when the prepregnancy maternal weight is elevated. [28] [29] [30] Indeed, an unidentified biological mechanism to account for this phenomenon has been suggested by these authors, which is of clinical importance because of its association with both maternal and fetal complications. 36 All patients in our study had an elective prelabor cesarean section between 38 and 40 weeks of gestation. Although this eliminated the effects of labor and delivery on the placenta and specifically on both visfatin and SIRT1, it was not possible to determine what their natural gestational age at spontaneous delivery would have been. Thus, a major limitation of our study was the requirement of having to eliminate patients with spontaneous delivery. However, studying spontaneous deliveries is a challenge in itself because it is not routine obstetric practice to allow patients to delay delivery beyond 41 to 42 weeks of gestation.
In this study, we first confirmed an increase in circulating IL-6, in obese pregnant women. 32 Previously, we had shown that IL-6 added in vitro to amniotic epithelial cells induced a significant increase in visfatin expression, 37 and that in synovial fibroblasts IL-6 trans-signaling regulates visfatin in a STAT-3-dependent manner. 33 Since IL-6 was elevated in maternal plasma according to BMI and maternal blood bathes the placenta, we expected there to be a relationship between its levels and the visfatin/Nampt expressed in the syncytiotrophoblast. However, this was not the case. Therefore, other cytokines in the circulation of obese patients, either alone or in combination, may be affecting syncytiotrophoblast production of visfatin/Nampt. Alternatively, prepregnancy obesity, which causes an exaggerated inflammatory response in the placenta with associated accumulation of multiple types of inflammatory cells 38 and increased expression of chemotactic cytokines, 32 may increase placental production of visfatin/Nampt. These potential relationships are shown diagrammatically in Figure 3 .
The visfatin levels in the maternal circulation, unlike its levels in the syncytiotrophoblast, were unrelated to maternal BMI. Visfatin is thought to be produced by visceral but not subcutaneous adipose tissue, 10, 16 but in order to measure visceral adipose tissue mass, computed tomography is required, which is unacceptable in pregnant patients due to the potential teratogenicity of radiation exposure. Therefore, a relationship between visceral adipose tissue mass is a possibility as shown in Figure 3 . Visfatin mRNA expression was shown to be 7 times greater in omental fat of pregnant women compared to nonpregnant lean control women. 39 However, this increased mRNA did not correlate with levels of visfatin in serum. These data confirm other previous observations of no correlation between visfatin levels in the maternal circulation and maternal BMI 18 and these authors suggested that circulating maternal visfatin levels may be related to the rate of maternal weight gain during gestation. However, our data on weight gained showed no correlation with circulating visfatin levels (data not shown). Thus, an association between circulating visfatin and obesity, BMI and visceral fat depot in pregnancy, continues to remain uncertain. 18 It has been established that visfatin/Nampt increases the activation of SIRT1 15, 20 and we show here that both systemic visfatin and placental visfatin/Nampt significantly increased syncytiotrophoblast SIRT1 levels (P ¼ .028 and P ¼ .017, respectively). This is interesting because in the circulation, visfatin is a secreted extracellular protein, while within the syncytiotrophoblast, it is an intracellular modulator. The circulating visfatin would be acting on its potential and specific, but unknown membrane receptor to cause this effect, while the placental visfatin/Nampt would be acting as the enzyme Nampt within the syncytiotrophoblast. Furthermore, there was no correlation between the levels of systemic and placental visfatin in this study, suggesting that placental visfatin was not secreted from the syncytiotrophoblast into maternal blood. Our use of immunohistochemistry to detect visfatin/Nampt within the syncytiotrophoblast did not allow us to distinguish between the extracellular and intracellular forms of the protein. To do this would be difficult, although we have previously attempted it using amniotic epithelial cells in vitro. 40 Others have also concluded that visfatin is likely to be acting more as an autocrine/ paracrine factor than as a classical blood borne endocrine agent. 39 Indeed, we further suggest that it acts in an intracrine manner, as Nampt in the syncytiotrophoblast. Further studies are needed to confirm this, using measurements of syncytiotrophoblast NAD þ and nicotinamide. Nampt as the rate-limiting enzyme for NAD þ biosynthesis from nicotinamide represents the important salvage pathway by which NAD þ is generated. NAD þ can also be produced de novo, but together these 2 pathways are the major contributors to NAD biosynthesis. NAD is a major coenzyme in numerous oxidation-reduction reactions. Its chemistry allows it to readily accept and donate electrons in reactions leading to the generation of ATP, universally required by cells for most energy-consuming processes. 41 These intracellular activities are essential for certain cell survival reactions, including those linked to the sirtuin family of deacytelases. 22 Indeed, visfatin/ Nampt is important in the activation of SIRT1, 15 and SIRT1 is a negative regulator of proinflammatory cytokines 42, 43 and MMPs. 24, 44 For this reason, we measured SIRT1 in the syncytiotrophoblast and although visfatin/Nampt levels in both this tissue and in the maternal circulation were significantly related to its levels, there was no direct relationship between syncytiotrophoblast SIRT1 and maternal BMI. We propose that an increase in SIRT1 is not required for the prolongation of pregnancy in obese patients, because the higher visfatin/Nampt continues to drive the production of SIRT1, whereas normally it would decrease in association with spontaneous labor, 23 thereby allowing the inflammatory processes associated with labor to take place.
In Figure 3 , we summarize a potential mechanism for the higher incidence of postterm pregnancy in obese women. Higher prepregnancy BMI increased IL-6 in maternal plasma and the levels of visfatin/Nampt in the placental syncytiotrophoblast. However, the IL-6 levels, at least in maternal plasma, did not drive the visfatin/Nampt in the syncytiotrophoblast. Other proinflammatory cytokines either from maternal adipose tissue or produced by the placenta may be causing the increased syncytiotrophoblast visfatin/Nampt in obesity. On the other hand, the visfatin levels in maternal plasma were unrelated to maternal BMI but may be related to the amount of visceral fat. Both plasma visfatin and the visfatin/Nampt in the syncytiotrophoblast increased the production of SIRT1 in the syncytiotrophoblast. It has been shown by Dr Lappas and colleagues 23 that term spontaneous labor is associated with decreased SIRT1 levels in the syncytiotrophoblast and she proposed that this Figure 3 . Possible relationships between maternal and placental cytokines and syncytiotrophoblast levels of visfatin/Nampt and SIRT1. Interleukin 6 (IL-6) in maternal plasma was significantly related to prepregnancy BMI (P < .0001) but unrelated to levels of visfatin/Nampt in the syncytiotrophoblast (P ¼ .727). However, visfatin/Nampt in the syncytiotrophoblast was linearly and significantly (P ¼ .021) related to maternal BMI (not shown). Other proinflammatory cytokines in the maternal circulation or those produced within the placenta may be causing increased syncytiotrophoblast visfatin/Nampt in obesity (dashed lines). The visfatin in maternal plasma was unrelated to maternal BMI but maybe related to the amount of visceral fat present (dashed line). Both the plasma visfatin and placental visfatin/Nampt increased placental levels of SIRT1 (P ¼ .028 and .017, respectively), and SIRT1 is anti-inflammatory and a negative regulator of the matrix metalloproteinases. However, there was no relationship between placental SIRT1 and maternal BMI. This suggests that the increased visfatin/Nampt in obesity may keep SIRT1 stable in the syncytiotrophoblast, delaying the proinflammatory events leading to spontaneous labor and causing a greater incidence of postterm deliveries in obese patients. BMI indicates body mass index; SIRT1, sirtuin 1.
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decrease would allow the normal inflammatory processes associated with spontaneous labor to take place. Therefore, we propose ( Figure 3 ) that although SIRT1 was unrelated to maternal BMI, its levels would be prevented from declining by the increased visfatin/Nampt; this would in turn prevent the proinflammatory events leading to spontaneous labor from taking place in a timely manner. The effect of this SIRT1 directed placental anti-inflammatory milieu could therefore cause a delay in the onset of spontaneous labor. Therefore, visfatin/Nampt, in both the maternal circulation and as the enzyme Nampt in the syncytiotrophoblast, is likely to have important roles in the prolongation of syncytiotrophoblast survival in times of placental stress.
